AD  675853 


TRANSLATION  NO.  2  ^Xc'l 


DATE:  /r^<i  6 


DDC  AVAILABILITY  NOTICE 


This  document  has  been  approved  for  public 
release  and  sale;  its  distribution  is 
unlimited. 


DEPARTMENT  OF  THE  ARMY 
Fort  Decrick 
Frederick,  Maryland 


1-  -f.jt*'-.  ’  by 

CUABlNGHOUSt 

■■  n-tnM'.  K  '>■  '*r*  11 
or  ma*  •  ‘pr  nqt'old  •  » 


THIS  DOCUMENT  IS  BEST 

♦  ; 

* 

QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


s 


KJ 


V o prosy  Pitaaiy-,  l^o’.  ,  vol.  DC  .  ; 


O’ 


I’ao  of  the  Com^o-.e r.t  P'.h'*:'  r~  r.  i.c1' 


Pros  t;.e  liicrobioiopjical  Laboratory  ( uir-ctcr.  B-ol.-lcz  of  ..  i_c. 

Sciences  -  YU. I  .SUBI.NS.-..2IL' )  ,  Institute  of  L'-tritica,  he _ c_y  „2 

Medical  Sciences,  USSR 

(Rccoiv--  .... -  ’voO) 

(Translated  by:  Bdward  acchowic* ,  Usury  land  ,  I.' .ilcal-Le^al  ? avai- 
datioa,  Inc.,  700  Fleet  Street,  Baltimore,  LU.zylar.d ,  21202) 

Pro-ently ,  the  biological  tost  ia  the  only  ziuoly  epprev.- 
method  of  determination  of  bctulinal  toxins .  hcvorthclcso ;  thio 
teat  has  a  number  j’  a  lead  vantage »,  ‘oe  cause  the  correlations  of 
toe  toxir.  and  ant:t  lit  are  determined  indirectly  by  experiments 
on  an  male.  The  indiviaua'  sensitivity  of  ar._z.-ia  must  ulw-yo 
bo  considered  with  tho  conduct  and  evaluation  of  experiments  on 
animals;  this  rcflccto  upon  tho  cx-ctr.cz.,  of  tno  results,  par¬ 
ticularly  when  wo  deal  with  email  do-os  of  toxin  like  10  to  5 
to  1  Dim.  Thia  manifests  itself  quite  clearly  in  neutralisation 
experiments  with  small  doeca  of  toxin  by  c  apcciflc  or  r.or.sp_- 
cific  eorua.  Furthermore  ,  neither  at  ell  la-oratorioc ,  nor  at  all 
tinea,  aro  oxpor mental  animals  available  in  a  weight  taut  io 
coo-ntiai  to  arrangement  of  a  biological  teat,  and  thi3  also  has 
a  very  important  effect  on  practical  research.  Consequently,  wo 


were  compelled  to  develop  other  .uatnoas  of  dot -mir.-t  ion  cl  bctu- 
linal  toxin.  Thus,  via  developed:  a  color  reaction  fur  dc.terzir.a-.io 
oi  the  toxin  { 5  .V  .X0LC3CLCTLKI1 ,  1 9  f>  1 ) ;  the  method  cl  cotcrni:_i.iic 
of  phagocytic  Index  (S  .K .KIKiRVIX  ,  S.R.fhAR  ana  d .1  .ChllhVY.UlcVh  , 
1-^o);  the  ring  precipitation  reaction  (JI.YA.  il.r'ill'H  and  ?  .a . 
CHEciTKCi  A. ,  H4C);  the  complomur.t  fixation  reaction  (V  .?  .NIKCLEh- 
KC  and  A  .A.  BUR  NOS  ,  1937;  A. A.  EURNOS  and  S.l.  yRIL’_li; ,  15  57; 

G'  NNISON  and  SCHOENHOnZ ,  1927;  STEWART,  1932).  A  considerable 
amount  of  work  was  devoted  to  the  application  of  serological  re¬ 
action  in  determination  of  botulinal  toxin  and  this  has  its  reason 
The  authors  were  trying  to  determine  the  toxin  by  a  direct  method 
with  the  aid  of  antibod '.ea.  The  serological  reaction  is  a  more 
objective  method  of  a  quantitative  cetermination  of  antigens,  be¬ 
cause  it  offers  more  exact  ana  constant  indfC-S  of  the  contents 
of  antigens,  or  antibodies  and  it  dif ferentiatos  moro  finaly  the 
variations  of  small  doses  of  toxin.  Thus,  wo  paused  at  the  mc3t 
sensitive  aero.ogica.  reaction,  -  the  comploxont  fixation  reaction 
C?h /,  in  order  to  determine  botulinal  toxin. 

Inasmuch  ae  the  systematic  part  of  the  reaction  was  not  fully 
A :  9(.uasei  in  the  aforo-cor.tioned  reports,  it  is  self-evident  th-t 
a  problem  emerged  to  define  more  accurately  the  arrangement  act hod 
o:  the  C?R  reaction  for  a  quantitative  determination  of  tno  toiir. 
and  to  compare  its  sensitivity  with  that  of  the  biological  teat. 
The  authors  adopted  the  universal  metr.oa  ol  tr.e  '’?R  determination 
using  a  2.5  ml  volume.  They  ubsc  ae  antigon  a  filtered  broth  cultu 
of  Cl.  botullnua  in  dilution  of  1:4  (STEUART),  or  undiluted  in  c 
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yoIues  of  0.1  to  0.4  d  (JL.l.iUXlCS  sees  T.  .  1 
used  as  antigen  citJior  the  thcrap: nils  „ 

of  1:10  and  1:50  sms  1 . •  or  *. 

a  rabbit  in  dilution  of  1:50  v 2-Uh'..ISC.h  a/—  id. JLZ)  .  .1.-  ....  -'.Ice 
(within  1  hour)  was  c arr:.:  cut  57 ~Z, 

tie  get  the  C?B  accord-nj  to  to:  a.si.v.r-w.lly  —  opted  act'. _ _n 

a  voIuec  cf  2.5  cl  and  wo  used,  at  th_  sar.e  ti_e,  the  fell  or.  in  j 
cocponontB:  for  anti^on  -  dry  botulint-l  tenia  typo  A  of  the  s  rico 

No.  14  and  18  (obtained  frea  K  .?  .G.f.ilh_ b  Institute  of  Z_.  __ _ ,_y 

and  ilicrobiolo^y) ;  the  toxin  was  diluted  with  a  physiclcy ical  so¬ 
lution  and  overy  batch  of  toxin  was  tstratsd  cn  white  nice.  fh. 
toxin  of  the  No. 14  aeries  contained  in  1  ej  21,000  01e. ,  while  that 
cf  the  No.  18  3eriea  -  IC.OoO  21e  (T.N.:  or  12 11).  Ue  ucsd  for  ar.ti- 
bediee  either  the  U3ual  thorapoutic  anti bot  :1  ir.al  eorur,  obtained 
fror.  :  .1  .VXChN  11.0V 'b  Scientific  Soscarch  Institute  for  Vaccines 
and  Loruag,  xoaccw,  or  the  typo~-pocif ic  rabbit' a  ceruxa.  tc  obtains- 
the  latter  froa  raboits  immunised  with  adaorser.t  anatoxin  type  1. 

The  rabbi ta’  sntieoruEO  contained  froa  12  to  125  3U  in  l  ni.  V e 
uoed  in  reaction  a  dry  complement  cf  the  csrioo  No. 169  obtain-! 
froo  1 .1  .L'ECKNIKOV'b  Institute.  C or.f  oraing  with  particulars,  we 
carried  cut  the  fixation:  1)  at  37°0  ir.  the  course  of  1  hour,  and 
2)  at  2°C  ir.the  couroo  of  18  hour6 .  Tr.c  results  were  studied  in 
aube-quont  days  after  we  renoved  experiment-!  test  tubes  froa 
thornostatic  control  and  exposed  then  to  re-.:  temperature  for  2 
hours.  Then,  tho  tuboo  were  places  ir.  r-fri^ .ration  for  the  r.i^ht. 
vlith  oupprcooioa  of  hemolysis,  uc  tool  inis  account  the  reactions 
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at  ♦♦♦  and  ♦♦♦♦.  We  obtainod  negative  rc-ulto  frcr.  „  prel  i:.-.ir_  ry  t..\ 

in  CPR  using  four  series  of  antibotulinal  boxv  i.:-.  .  typo  -  in  - 
1:50  dilution  ( series  Ko.U  and  18)  of  the  typo  tc::ir. ,  of  \.h  i:h 
ths  active  dose  comprioed  100  Dli  ir.  1  d.  Oho  rcudarch  cf 

and  Parker  (1923),  pmra:;  and  GoonrsR  ,  ;:cy._?.  ar.d  ..ch~.hi_ 

(1530,  ea  "oil  ae  our  research  with  botulinal  anntcnin  prov.d  that 
tbs  complement  fixation  dooa  not  occur  when  antitoxic  r.orae  oar  un 
ia  used  in  reaction,  fe  tested  j  series  of  rabbits’  antiserum 
a  dilution  of  1:50  in  CPR  with  the  ocatc  two  ocrics  (he.  14  and  1  o) 
of  the  type  A  toxin  in  identical  doses.  The  obtained  results  u:ro 
negative.  In  our  work  we  demonstrated  with  tho  aid  of  the  C?F: 
pertinently  to  determination  of  antigen  activity  of  botuliaal  ana¬ 
toxin  that  the  botulinal  antigen-antiserum  complex  fines  but  a 

V — 

small  amount  cf  complement,  which  is  not  detected  with  tho  CPR 
results  *n  accordance  with  the  universally  adoptod  method.  Yot, 
it  was  possible  to  determine  by  fixation  ana! 1  amounts  of  tho 
complement,  thus  the  sensitivity  of  the  C  R  has  increased  with  tho 
.ae  m  reaction,  c‘  hemolytic  eystoa  that  contained  0.1 i  of 
ery tr.rocy tes.  First,  ws  retitrated  tho  homolytic  unit  to  3 mail 
amounts  of  the  complement.  Prior  to  tho  arra  nseaent  of  the  basic 
experiment  with  the  CPR,  wo  determined  tho  honolytic  unit  of  the 
complement,  the  active  dose  of  the  toxin  and  that  of  the  innin.'1 
serum.  For  this  reason  we  carried  out  tho  complement  titration 
per  se  and  the  complement  titration  in  the  presence  of  ascend ir.y 
dilutions  of  antigen  and  serum.  We  took  into  account  an  0  comple¬ 
ment  unit  tho  highest  dilution  of  the  complement  that  afforded  a 
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fall  h*noly*l*.  f  h*  uUvt  do**  of  antigen  oo*pri**d  on*  half  of 
ita  quantity  v&th  whloh  th*  honolytlo  unit  of  th*  oonpl*n*nt 
r*n*ln*d  unchanged .  In  thla  way  *•  **l*ct*4  th*  aotlv*  do**  of 
th*  **ran.  Oh*  h*nolytlo  unit  of  th*  eonpl*n*nt  oonpri**d  0.1  nl 
in  a  1i30  dilution,  fh*  aetlTo  do**  of  th*  toxin  coapri**d  100  Dla. 
V*  u**d  in  r**otion  th*  do***  in  th*  rang*  of  5C  to  25  to  10  to  5 
and  1  Din  in  a  Tolu**  of  0.5  nl.  Th*  act lx*  do**  of  innun*  **run 
coapri**d  0.5  nl  in  a  lilCO  dilution.  V*  u**d  in  th*  *xp*rin*nt 
1Y2  (0.15  nl)  and  2  (0.2  nl)  honolytle  unit*  of  th*  eonpl*n*nt 
in  a  it 30  dilution.  A*  a  control  n*a*ur*  w*  u**d  in  *T*ry  *xp*rl- 
n*nt  doubl*  do***  of  antigen,  and  **run  with  1Y2  and  2  unit*  of 
th*  oonpl*n*nt.  All  control*  of  antigen  and  **run  yi*ld*d  a  full 
h*noly*i*  in  all  our  *xp*rin*nt*. 

V*  auhnit  in  T*bl*  1  th*  r**ult*  of  th*  *xp*rin*nt*  lnxolTing 
th#  **t-up  of  th*  ark  »lth  two  **ri**  of  toxin.  Th*  fixation  wa* 
accoapli*h*d  at  2°C  t*np*ratur*  within  18  hour*.  Rogatlx*  result* 
w*r*  obtain**  fron  th*  fixation  at  37°C  t*np*ratur*  within  1  hour. 

It  1*  obrious  fron  Tabl*  1  that,  with  th*  aid  of  th*  CPU, 
on*  can  datarnin*  quant 1 tat It* ly  botulinal  toxin  typ*  A.  In  two 
a*rl*s  of  toxin*  *tudl*d  by  u*  w*  d*t*rnin*d  th*  toxin  in  doe** 
of  5  to  10  Din.  Aa  to  th*  **n*ltiTlty,  th*  ■•rolaglool  n*thod  of 
d*t*rninatlon  of  botulinal  toxin  1*  *on*what  inferior  to  th*  bio¬ 
logical  t**t. 

Conclmion* 

1,  fh*  Of!  in  our  nodlfleation  eon  b*  ua*d  for  a  quant 1 tat It* 
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dotoralnotlon  of  botulinal  toxin 
typo  A  in  aquooua  aodlua. 

2.  With  tho  old  of  tho  CFH, 
ono  eon  acooaplloh  o  dotoralnotlon 
of  botitl Inal  toxin  typo  A  In  doooo 
of  5  to  10  Dio  (MLD ) . 
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Su— ary  (copied) 

The  preeent  work  dealt  with  the  uaa  of  the  complement  fix¬ 
ation  taat  In  ona  of  ita  modification  for  a  qualitative  ( at#4-) 

dot  •ruination  of  ttaa  A  tjrpa  botulin  toxin  In  an  aquaoua  medium. 
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Thin  reaction  permitted  to  eetlmate  the  abort  toxin  in  doaaa  of 
5  to  10  Dim.  Bj  ita  aoouxao/  th#  deaerlbed  procedure  la  eomewhat 
Inferior  to  the  biological  teat.  — 


